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(54) ELECTRONIC EXPANSION VALVE, THERMAL MANAGEMENT SYSTEM COMPRISING SAME,
AND VEHICLE

(57) Provided are an electronic expansion valve (1)
and a thermal management system having the same,
and a vehicle. The electronic expansion valve (1) in-
cludes: a valve seat assembly (10), where the valve seat
assembly (10) is provided with a valve port (12); a valve
needle assembly (20), where the valve needle assembly
(20) is disposed in the valve seat assembly (10) capable
of moving reciprocally to open or close the valve port (12);
a conversion member (30), where the conversion mem-
ber (30) cooperates with the valve needle assembly (20)
to convert rotation of the conversion member (30) into
reciprocating movement of the valve needle assembly
(20); and a mover assembly (52), where the mover
assembly (52) and the conversion member (30) abut
against each other on at least one plane, so that the
mover assembly (52) drives the conversion member (30)
to rotate.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is based on and claims priority
to Chinese Patent Application No. 2023111300456 filed
on August 31, 2023, which is incorporated herein by
reference in its entirety.

TECHNICAL FIELD

[0002] This application relates to the field of electronic
expansion valve technologies, and in particular, to an
electronic expansion valve and a thermal management
system having the electronic expansion valve, and a
vehicle.

BACKGROUND

[0003] In related technologies, when a valve needle
assembly in an electronic expansion valve seals a valve
port, liquid leakage may occur.

SUMMARY

[0004] This application is intended to resolve at least
one of the technical problems in the prior art. Therefore,
this application provides an electronic expansion valve.
In the electronic expansion valve, a mover assembly
drives a conversion member to rotate. Rotation of the
conversion member is converted into reciprocating
movement of a valve needle assembly, so that the entire
valve needle assembly performs reciprocating move-
ment only along an axial direction of the entire valve
needle assembly. In this way, when the valve needle
assembly seals a valve port, the valve needle assembly
does not perform rotational friction relative to the valve
port, thereby reducing wear of the valve needle assem-
bly, and reducing the possibility of liquid leakage. In
addition, the mover assembly cooperates with the con-
version member through plane abutment between the
mover assembly and the conversion member. The struc-
ture is simple, and the mounting is convenient. This helps
reduce structural complexity of the electronic expansion
valve, and reduce production costs of the electronic
expansion valve.
[0005] This application further provides a thermal man-
agement system having the electronic expansion valve
and a vehicle.
[0006] An electronic expansion valve according to an
embodiment of a first aspect of this application includes: a
valve seat assembly, the valve seat assembly being
provided with a valve port; a valve needle assembly,
the valve needle assembly being disposed in the valve
seat assembly capable of moving reciprocally to open or
close the valve port; a conversion member, the conver-
sion member cooperating with the valve needle assem-
bly to convert rotation of the conversion member into

reciprocating movement of the valve needle assembly;
and a mover assembly, the mover assembly being
sleeved on the conversion member, and the mover as-
sembly and the conversion member abutting against
each other on at least one plane, so that the mover
assembly drives the conversion member to rotate.
[0007] In the electronic expansion valve according to
this embodiment of this application, the mover assembly
drives the conversion member to rotate through plane
abutment between the mover assembly and the conver-
sion member, so that when the valve needle assembly
seals the valve port, the valve needle assembly does not
perform rotational friction relative to the valve port, there-
by reducing wear of the valve needle assembly, and
reducing the possibility of liquid leakage. In addition,
the mover assembly cooperates with the conversion
member through plane abutment between the mover
assembly and the conversion member. The structure is
simple, and the mounting is convenient. This helps re-
duce structural complexity of the electronic expansion
valve, and reduce production costs of the electronic
expansion valve.
[0008] In addition, the electronic expansion valve ac-
cording to the foregoing embodiment of this application
may further have the following additional technical fea-
tures:
[0009] According to some embodiments of this appli-
cation, an outer peripheral wall of the conversion member
includes a plurality of first abutment planes spaced apart
along a circumferential direction, and the plurality of first
abutment planes and the mover assembly abut against
each other.
[0010] According to some embodiments of this appli-
cation, an inner peripheral wall of the mover assembly
includes a plurality of second abutment planes spaced
apart along the circumferential direction, and the plurality
of second abutment planes respectively abut against the
plurality of first abutment planes.
[0011] According to some embodiments of this appli-
cation, the conversion member is provided with a support
portion, and the support portion supports a first end face
of the mover assembly that faces the valve port.
[0012] According to some optional embodiments of
this application, an inner peripheral wall of the mover
assembly is provided with a plurality of abutment mem-
bers spaced apart, and the plurality of abutment mem-
bers separately abut against the support portion.
[0013] According to some embodiments of this appli-
cation, an end of the conversion member that is away
from the valve port extends out of the mover assembly.
The electronic expansion valve further includes a stop-
per. The stopper is fastened to the end of the conversion
member and abuts against a second end face of the
mover assembly that is away from the valve port.
[0014] According to some embodiments of this appli-
cation, the electronic expansion valve further includes: a
rotation stopper. The rotation stopper is mounted to the
valve seat assembly. The rotation stopper cooperates
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with a cooperation portion of the valve needle assembly
to limit a degree of rotational freedom of the valve needle
assembly.
[0015] According to some optional embodiments of
this application, the rotation stopper is located on a side
of the conversion member that faces the valve port.
[0016] According to some optional embodiments of
this application, a cross section of an outer peripheral
wall of the cooperation portion along a radial direction of
the valve needle assembly forms a non-circular shape.
The rotation stopper is sleeved on the cooperation por-
tion, and the rotation stopper cooperates with the coop-
eration portion in a contact manner.
[0017] According to some optional embodiments of
this application, the cooperation portion is configured
to abut against the conversion member to limit movement
of the valve needle assembly.
[0018] According to some embodiments of this appli-
cation, the valve needle assembly includes: a valve stem,
the valve stem cooperating with the conversion member
to convert rotation of the conversion member into reci-
procating movement of the valve stem; a valve needle,
the valve needle being configured to open or close the
valve port, and the valve needle cooperating with the
valve stem to be driven by the valve stem to move; and an
elastic member, the elastic member being separately
connected to the valve stem and the valve needle, and
when the valve needle closes the valve port, the valve
stem being movable toward the valve port to compress
the elastic member to form a preload force.
[0019] In some embodiments, the valve needle is pro-
vided with an accommodation cavity. The elastic member
is mounted inside the accommodation cavity. The valve
stem extends into the accommodation cavity. The elastic
member abut against the valve stem and an inner bottom
wall of the accommodation cavity.
[0020] In some examples, an end of the accommoda-
tion cavity that faces the valve stem is provided with a
pressure sleeve. An end of the valve stem that extends
into the accommodation cavity is configured to abut
against the pressure sleeve.
[0021] According to an embodiment of a second as-
pect of this application, a thermal management system is
provided. The thermal management system includes the
electronic expansion valve according to the embodiment
of the first aspect of this application.
[0022] In the thermal management system according
to this embodiment of this application, the electronic
expansion valve according to the embodiment of the first
aspect of this application is used, so that the mover
assembly cooperates with the conversion member
through plane abutment between the mover assembly
and the conversion member. The structure is simple, and
the mounting is convenient. This helps reduce structural
complexity of the electronic expansion valve, and reduce
production costs of the electronic expansion valve.
[0023] According to an embodiment of a third aspect of
this application, a vehicle is provided. The vehicle in-

cludes the thermal management system according to the
embodiment of the second aspect of this application.
[0024] In the vehicle according to this embodiment of
this application, the electronic thermal management sys-
tem according to the embodiment of the second aspect of
this application is used, so that the mover assembly
cooperates with the conversion member through plane
abutment between the mover assembly and the conver-
sion member. The structure is simple, and the mounting is
convenient. This helps reduce structural complexity of
the electronic expansion valve, and reduce production
costs of the electronic expansion valve.
[0025] Additional aspects and advantages of this ap-
plication will be set forth in part in the following descrip-
tion, and in part will become apparent from the following
description, or may be learned through the practice of this
application.

BRIEF DESCRIPTION OF DRAWINGS

[0026] The above and/or additional aspects and ad-
vantages of this application become apparent and easily
understandable from the description of embodiments
with reference to the following accompanying drawings,
in which:

FIG. 1 is a cross-sectional view of an electronic
expansion valve according to an embodiment of this
application;
FIG. 2 is a structural diagram of a valve needle
assembly according to an embodiment of this appli-
cation;
FIG. 3 is a cross-sectional view of a valve needle
assembly according to an embodiment of this appli-
cation;
FIG. 4 is a structural diagram of a rotation stopper
according to an embodiment of this application;
FIG. 5 is a structural diagram of a mover assembly
according to an embodiment of this application;
FIG. 6 is a structural diagram of a conversion mem-
ber according to an embodiment of this application;
and
FIG. 7 is a structural diagram of a vehicle and a
thermal management system according to an em-
bodiment of this application.

[0027] Reference numerals: 1: electronic expansion
valve; 10: valve seat assembly; 101: valve seat; 102:
valve cover; 11: mounting cavity; 12: valve port;

20: valve needle assembly; 21: valve stem; 211:
cooperation portion; 212: second limiting surface;
22: valve needle; 221: accommodation cavity; 222:
pressure sleeve; 23: elastic member; 24: annular
groove;
30: conversion member; 31: support portion; 32:
mounting groove; 33: first abutment plane;
40: rotation stopper; 41: first limiting surface;
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52: mover assembly; 521: first end face; 522: second
end face; 523: abutment member; 524: second abut-
ment plane;
61: stopper; 91: vehicle; 92: thermal management
system.

DESCRIPTION OF EMBODIMENTS

[0028] Embodiments of this application are described
in detail below, examples of which are illustrated in the
accompanying drawings. Same or similar reference nu-
merals throughout indicate same or similar elements or
elements having same or similar functions. The embodi-
ments described below with reference to the accompa-
nying drawings are examples and are intended to explain
this application, and shall not be construed as a limitation
on this application.
[0029] In the description of this application, it will be
understood that a directional or positional relationship
indicated by terms "center," "longitudinal", "transverse",
"vertical", "width", "thickness", "top", "bottom", "inner",
"outer", and the like is based on a directional or positional
relationship shown in the accompanying drawings, which
is only for the purpose of facilitating the description of this
application and simplifying the description, and is not
intended to indicate or imply that an apparatus or element
referred to must have a specific direction, be constructed
and operated in a specific direction. Therefore, these
terms should not be construed as limiting this application.
[0030] Furthermore, terms "first" and "second" are
merely intended for the purpose of description, and will
not be understood as indicating or implying relative im-
portance or implicitly indicating a quantity of indicated
technical features. Therefore, a feature limited by "first" or
"second" may explicitly or implicitly include one or more
features. In the description of this application, unless
otherwise clearly and specifically defined, "a plurality
of" means at least two, for example, two or three.
[0031] In this application, unless otherwise clearly spe-
cified and defined, a term "mounting", "being connect to",
"connection", "fastening", or the like will be understood in
a broad sense, for example, may be a fixed connection, a
detachable connection, or an integral connection; or may
be a mechanical connection or an electrical connection or
communication with each other; or may be a direct con-
nection, an indirect connection through an intermediary
medium, an internal communication between two ele-
ments, or an interaction between two elements. For those
of ordinary skill in the art, specific meanings of the fore-
going terms in this application may be interpreted accord-
ing to a specific condition.
[0032] In this application, unless otherwise clearly spe-
cified and defined, the description that a first feature is
"above" or "below" a second feature may indicate that the
first feature and the second feature are in direct contact,
or may indicate that the first feature and the second
feature are not in direct contact but are in contact through
another feature between the first feature and the second

feature. Moreover, the description that the first feature is
"above", "over" or "on" the second feature indicates that
the first feature is directly above or obliquely above the
second feature, or simply indicates that the first feature is
at a higher horizontal level than the second feature.
[0033] An electronic expansion valve 1 according to an
embodiment of this application is described below with
reference to the accompanying drawings.
[0034] As shown in FIG. 1 to FIG. 6, the electronic
expansion valve 1 according to this embodiment of this
application includes a valve seat assembly 10, a valve
needle assembly 20, a conversion member 30, and a
mover assembly 52.
[0035] The valve seat assembly 10 is provided with a
valve port 12. The valve needle assembly 20 is disposed
in the valve seat assembly 10 capable of moving reci-
procally. The conversion member 30 cooperates with the
valve needle assembly 20 to convert rotation of the
conversion member 30 into reciprocating movement of
the valve needle assembly 20. When the conversion
member 30 rotates, the conversion member 30 may drive
the valve needle assembly 20 to perform reciprocating
movement, so that the valve needle assembly 20 can
open or close the valve port 12.
[0036] The mover assembly 52 is sleeved on the con-
version member 30. The mover assembly 52 and the
conversion member 30 abut against each other on at
least one plane, so that the mover assembly 52 drives the
conversion member 30 to rotate. The mover assembly 52
cooperates with the conversion member 30 through
plane abutment between the mover assembly 52 and
the conversion member 30. Accordingly, when the mover
assembly 52 rotates, there is a force between planes in
which the mover assembly 52 and the conversion mem-
ber 30 abut against each other to drive the conversion
member 30 to rotate.
[0037] Specifically, when the mover assembly 52 is
sleeved on the conversion member 30, an inner periph-
eral wall of the mover assembly 52 has at least one plane,
and an outer peripheral wall of the conversion member 30
has at least one plane. The two planes cooperate with
each other in an abutting manner, so that when the mover
assembly 52 rotates, the conversion member 30 is driven
by an abutment force between the planes to rotate.
[0038] In this way, the mover assembly 52 drives the
conversion member 30 to rotate through plane abutment
between the mover assembly 52 and the conversion
member 30, so that the valve needle assembly 10 does
not rotate around an axial direction of the valve needle
assembly 10, but performs reciprocating movement only
along the axial direction of the valve needle assembly 10.
In this way, when the valve needle assembly 10 seals the
valve port 12, the valve needle assembly 10 does not
perform rotational friction relative to the valve port 12,
thereby reducing wear of the valve needle assembly 12,
and reducing the possibility of liquid leakage. In addition,
a method for cooperation between the mover assembly
52 and the conversion member 30 in a transmission
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manner is simpler. There is no need to additionally dis-
pose parts to connect the mover assembly 52 and the
conversion member 30, and no complex manufacturing
process is needed to connect the mover assembly 52 and
the conversion member 30. This helps reduce structural
complexity of the electronic expansion valve 1, and re-
duce production costs of the electronic expansion valve
1.
[0039] In the electronic expansion valve 1 according to
this embodiment of this application, the mover assembly
52 cooperates with the conversion member 30 through
plane abutment between the mover assembly 52 and the
conversion member 30. Possibility of liquid leakage of the
electronic expansion valve 1 can be reduced. In addition,
the electronic expansion valve 1 has a simple structure
and is mounted conveniently. This helps reduce structur-
al complexity of the electronic expansion valve 1, and
reduce production costs of the electronic expansion
valve 1.
[0040] An electronic expansion valve 1 according to a
specific embodiment of this application is described be-
low with reference to the accompanying drawings.
[0041] As shown in FIG. 1 to FIG. 6, the electronic
expansion valve 1 according to this embodiment of this
application includes a valve seat assembly 10, a conver-
sion member 30, a rotation stopper 40, and a mover
assembly 52.
[0042] In some embodiments of this application, the
conversion member 30 includes a plurality of first abut-
ment planes 33 spaced apart along a circumferential
direction. The plurality of first abutment planes 33 and
the mover assembly 52 abut against each other to in-
crease an area of mutual cooperation between the con-
version member 30 and the mover assembly 52. Accord-
ingly, when the mover assembly 52 rotates, there is a
sufficient force between the mover assembly 52 and the
conversion member 30 to drive the conversion member
30 to rotate.
[0043] In some embodiments of this application, the
mover assembly 52 includes a plurality of second abut-
ment planes 524 spaced apart along the circumferential
direction. The plurality of second abutment planes 524
and the plurality of first abutment planes 33 abut against
each other to increase an area of mutual cooperation
between the conversion member 30 and the mover as-
sembly 52. Accordingly, when the mover assembly 52
rotates, there is a sufficient force between the mover
assembly 52 and the conversion member 30 to drive
the conversion member 30 to rotate.
[0044] In some embodiments of this application, the
conversion member 30 is provided with a support portion
31. The support portion 31 supports a first end face 521 of
the mover assembly 52 that faces the valve port. The first
end face 521 of the mover assembly 52 faces the valve
port 12, thereby using the conversion member 30 to
support a position of the mover assembly 52, and accord-
ingly, ensuring cooperation between the mover assembly
52 and the conversion member 30. In this way, when the

mover assembly 52 rotates, the mover assembly 52 can
use a plane to smoothly drive the conversion member 30
to rotate, and the conversion member 30 can smoothly
drive the valve needle assembly 20 to perform recipro-
cating movement.
[0045] As shown in FIG. 1, in this embodiment, the first
end face 521 is located on an upper end of the support
portion 31. An upper end face of the support portion 31
cooperates with the first end face 521 in an abutting
manner to define a position of the mover assembly 52
in the mounting cavity 11 along an up-down direction,
thereby ensuring stability of cooperation between the
mover assembly 52 and the conversion member 30. In
this way, when the mover assembly 52 rotates, the mover
assembly 52 can use a plane to smoothly drive the
conversion member 30 to rotate, and the conversion
member 30 can drive the valve needle assembly 20 to
perform reciprocating movement, so that the valve nee-
dle assembly 20 can open or close the valve port 12.
[0046] In some optional embodiments of this applica-
tion, as shown in FIG. 5, the mover assembly 52 is
provided with a plurality of abutment members 523.
The abutment members 523 are spaced apart on an
inner peripheral wall of the mover assembly 52. The
plurality of abutment members 523 separately abut
against the support portion 31, so that the support portion
31 can support the mover assembly 52.
[0047] In some embodiments, the support portion 31 is
located below the abutment member 523. Lower end
faces of the plurality of abutment members 523 form a
first end face 521. The first end face 521 cooperates with
the upper end face of the support portion 31 in an abutting
manner. Accordingly, the support portion 31 can support
the abutment member 523, and further, support a posi-
tion of the mover assembly 52.
[0048] The plurality of abutment members 523 form a
second abutment plane 524 toward a side wall of the
conversion member 30. The conversion member 30 is
located between the plurality of abutment members 523.
An outer peripheral wall of the conversion member 30 has
a plurality of first abutment planes 33. The first abutment
plane 33 cooperates with the second abutment plane 524
in an abutting manner. When the mover assembly 52
rotates, the mover assembly 52 can drive the conversion
member 30 to rotate, and the conversion member 30 can
smoothly drive the valve needle assembly 20 to move.
[0049] As shown in FIG. 5, in this embodiment, the
mover assembly 52 is provided with four abutment mem-
bers 523. A side wall of the abutment member 523 that
faces the conversion member 30 is a second abutment
plane 524. The second abutment plane 524 extends
along the up-down direction. The first abutment plane
33 on the conversion member 30 that cooperates with the
second abutment plane 524 in an abutting manner ex-
tends along the up-down direction, so that the first abut-
ment plane 33 can cooperate with the second abutment
plane 524 in an abutting manner, thereby achieving co-
operation between the mover assembly 52 and the con-
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version member 30.
[0050] When the mover assembly 52 rotates, the four
abutment members 523 rotate accordingly. In this case,
the second abutment plane 524 applies a force to the first
abutment plane 33, thereby driving the conversion mem-
ber 30 to rotate.
[0051] In some optional embodiments of this applica-
tion, an end of the conversion member 30 that is away
from the valve port 12 extends out of the mover assembly
52. The electronic expansion valve 1 further includes a
stopper 61. The stopper 61 is fastened to the end of the
conversion member 30. The stopper 61 abuts against a
second end face 522 of the mover assembly 52 that is
away from the valve port 12, thereby connecting the
conversion member 30 and the mover assembly 52. In
this way, when the mover assembly 52 rotates, the mover
assembly 52 can drive the conversion member 30 to
rotate together, and the conversion member 30 can drive
the valve needle assembly 20 to perform reciprocating
movement within the mounting cavity 11, so that the valve
needle assembly 20 can open or close the valve port 12.
[0052] In some embodiments, as shown in FIG. 1, FIG.
5, and FIG. 6, the valve seat assembly defines a mount-
ing cavity 11. The valve needle assembly 20 is movable in
the mounting cavity 11 along the up-down direction. The
first end face 521 of the mover assembly 52 is located on
the upper end face of the support portion 31. The second
end face 522 of the mover assembly 52 is located on a
lower end of the stopper 61. A distance between the
upper end face of the support portion 31 and the lower
end face of the stopper 61 fits a distance between the first
end face 521 and the second end face 522, thereby
clamping and fastening the first end face 521 and the
second end face 522 between the support portion 31 and
the stopper 61, and accordingly, fastening the mover
assembly 52 to the conversion member 30. In addition,
the second abutment plane 524 of the inner peripheral
wall of the mover assembly 52 abuts against the first
abutment plane 33 of the outer peripheral wall of the rotor
assembly 30, so that when the mover assembly 52
rotates, the mover assembly 52 can drive the conversion
member 30 to rotate.
[0053] In some embodiments, as shown in FIG. 6, the
stopper 61 is a retaining ring. A mounting groove 32 is
disposed at an end of the conversion member 30 that is
away from the valve port 12. The retaining ring is fastened
in the mounting groove 32. The retaining ring is located
on an upper end of the second end face 522. A lower end
face of the retaining ring cooperates with the second end
face 522 in an abutting manner. The first end face 521 of
the mover assembly 52 cooperates with the upper end of
the support portion 31 in an abutting manner, thereby
clamping and fastening the first end face 521 and the
second end face 522 to the support portion 31 and the
stopper 61. In addition, the second abutment plane 524 of
the inner peripheral wall of the mover assembly 52 abuts
against the first abutment plane 33 of the outer peripheral
wall of the conversion assembly 30, thereby fastening the

mover assembly 52 to the conversion member 30. In this
way, when the mover assembly 52 rotates, the mover
assembly 52 can drive the conversion member 30 to
rotate.
[0054] In some examples, lower end faces of the plur-
ality of abutment members 523 form a first end face 521.
Upper end faces of the plurality of abutment members
523 form a second end face 522. The stopper 61 is
located on the upper end of the second end face 522.
The support portion 31 is located on a lower end of the
first end face 521. The abutment member 523 is clamped
between the support portion 31 and the stopper 61,
thereby fastening the mover assembly 52 to the conver-
sion member 30. In this way, when the mover assembly
52 rotates, the mover assembly 52 can drive the conver-
sion member 30 to rotate. In addition, positions of the
mover assembly 52 and the conversion member 30 along
the up-down direction can be defined in a cavity, thereby
avoiding relative movement of the mover assembly 52
and the conversion member 30.
[0055] In some embodiments of this application, the
electronic expansion valve 1 further includes a rotation
stopper 40. The rotation stopper 40 is mounted to the
valve seat assembly 10. The rotation stopper 40 coop-
erates with a cooperation portion 211 of the valve needle
assembly 20 to limit a degree of rotational freedom of the
valve needle assembly 20. Accordingly, when the valve
needle assembly 20 opens or closes the valve port 12,
the valve needle assembly 20 can only perform recipro-
cating movement and cannot rotate when being limited
by the rotation stopper 40, thereby reducing friction be-
tween the valve needle assembly 20 and the valve seat
assembly 10, and reducing the degree of mutual wear
between the valve needle assembly 20 and the valve seat
assembly 10. This helps prolong the service life of the
valve needle assembly 20, and prolong the service life of
the electronic expansion valve 1.
[0056] In some embodiments, the conversion member
30 threadedly cooperates with the valve needle assem-
bly 20. When the conversion member 30 rotates to drive
the valve needle assembly 20 to perform reciprocating
movement, the valve needle assembly 20 has a tendency
to rotate. The rotation stopper 40 is used to limit a degree
of rotational freedom of the valve needle assembly 20,
thereby preventing the conversion member 30 from driv-
ing the valve needle assembly 20 to rotate. Accordingly,
when the valve needle assembly 20 performs reciprocat-
ing movement, and the valve needle assembly 20 opens
or closes the valve port 12, friction between the valve
needle assembly 20 and a side wall of the valve port 12
can be reduced, and friction between the valve needle
assembly 20 and the valve seat assembly 10 can be
reduced. In addition, this helps reduce noise generated in
the electronic expansion valve 1.
[0057] In some optional embodiments of this applica-
tion, the rotation stopper 40 is located on a side of the
conversion member 30 that faces the valve port 12. The
rotation stopper 40 is capable of supporting an end of the
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valve needle assembly 20 that is close to the valve port 12
when the rotation stopper 40 limits the degree of rota-
tional freedom of the valve needle assembly 20, so that
the valve needle assembly 20 can smoothly perform
reciprocating movement within the mounting cavity 11.
This helps reduce shaking of the valve needle assembly
20 during reciprocating movement, so that the valve
needle assembly 20 can smoothly open or close the
valve port 12.
[0058] As shown in FIG. 1 and FIG. 2, in this embodi-
ment, the valve needle assembly 20 includes a valve
stem 21 and a valve needle 22. The conversion member
30 threadedly cooperates with an upper part of the valve
stem 21. The valve needle 22 is driven by the valve stem
21 to move. The rotation stopper 40 is disposed on a
lower part of the valve stem 21. A length of the valve stem
21 along the up-down direction is long. The rotation
stopper 40 is disposed on the side of the conversion
member 30 that faces the valve port 12, that is, on the
lower part of the valve stem 21, thereby supporting the
lower part of the valve stem 21. Accordingly, this helps
reduce a frequency of shaking of the valve stem 21 during
reciprocating movement, so that the valve stem 21 can
smoothly perform reciprocating movement, the valve
stem 21 can drive the valve needle 22 to smoothly per-
form reciprocating movement, and the valve needle 22
can smoothly open or close the valve port 12. It will be
understood herein that the foregoing direction limitation
is only for the purpose of facilitating the description of the
accompanying drawings, and does not limit an actual
arrangement position and direction of the electronic ex-
pansion valve 1.
[0059] In some optional embodiments of this applica-
tion, a cross section of an outer peripheral wall of the
cooperation portion 211 along a radial direction of the
valve needle assembly 20 forms a non-circular shape.
The rotation stopper 40 is sleeved on the cooperation
portion 211. The rotation stopper 40 cooperates with the
cooperation portion 211 in a contact manner. In this way,
when the conversion member 30 drives the valve needle
assembly 20 to perform reciprocating movement, and the
valve needle assembly 20 has a tendency to rotate, the
rotation stopper 40 can limit rotation of the cooperation
portion 211, thereby limiting rotation of the valve needle
assembly 20. In this way, the valve needle assembly 20
can only perform reciprocating movement and cannot
rotate, thereby reducing friction between the valve nee-
dle assembly 20 and the valve port 12 when the valve
needle assembly 20 performs reciprocating movement to
open or close the valve port 12, and accordingly, reducing
friction between the valve needle assembly 20 and the
valve seat assembly 10.
[0060] In some embodiments, the cross section of the
outer peripheral wall of the cooperation portion 211 along
the radial direction may be a non-circular shape such as a
triangle, a rectangle, a square, or a hexagon. A non-
circular hole is correspondingly defined by the rotation
stopper 40. The non-circular hole corresponds to a non-

circular shape such as a triangle, a rectangle, a square, or
a hexagon. An inner peripheral wall of the rotation stop-
per 40 is a first limiting surface 41, and an outer peripheral
wall of the cooperation portion 211 is a second limiting
surface 212.
[0061] Under driving of the mover assembly 52, when
the valve needle assembly 20 has a tendency to rotate,
the valve needle assembly 20 cannot rotate when being
limited by the first limiting surface 41, thereby limiting a
degree of rotational freedom of the valve needle assem-
bly 20. Accordingly, the valve needle assembly 20 can
perform reciprocating movement only along a first direc-
tion and cannot rotate. Accordingly, when the valve nee-
dle assembly 20 performs reciprocating movement, and
the valve needle assembly 20 opens or closes the valve
port 12, friction between the valve needle assembly 20
and a side wall of the valve port 12 can be reduced, and
accordingly, wear between the valve needle assembly 20
and the valve seat assembly 10 can be reduced. In
addition, wear between the valve needle assembly 20
and the valve seat assembly 10 is reduced, thereby
reducing noise generated by the electronic expansion
valve 1.
[0062] In some embodiments of this application, the
cooperation portion 211 is configured to abut against the
conversion member 30 to limit movement of the valve
needle assembly 20, so that a movement direction of the
valve needle assembly 20 can be limited, and the valve
needle assembly 20 can smoothly open or close the valve
port 12.
[0063] In some embodiments, the rotation stopper 40
is sleeved on the cooperation portion 211. An inner
peripheral wall of the rotation stopper 40 includes a first
limiting surface 41, and an outer peripheral wall of the
cooperation portion 211 includes a second limiting sur-
face 212. The first limiting surface 41 and the second
limiting surface 212 both extend along the first direction.
When the conversion member 30 drives the valve stem
21 to perform reciprocating movement along the first
direction, the second limiting surface 212 moves along
the first limiting surface 41. The first limiting surface 41
can limit a movement direction of the second limiting
surface 212, and accordingly, limit a movement direction
of the valve needle assembly 20, so that the valve needle
assembly 20 can smoothly open or close the valve port
12.
[0064] In some other embodiments of this application,
the outer peripheral wall of the cooperation portion 211 is
provided with one of a guide groove and a guide protru-
sion. The inner peripheral wall of the rotation stopper 40 is
provided with the other of the guide protrusion and the
guide groove. The guide protrusion extends into the
guide groove and can slide within the guide groove, so
that cooperation between the guide protrusion and the
guide groove is used to guide a movement direction of the
valve needle assembly 20. In addition, when the valve
needle assembly 20 has a tendency to rotate, coopera-
tion between the guide protrusion and the guide groove is
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used to limit rotation of the valve needle assembly 20.
[0065] For example, the outer peripheral wall of the
cooperation portion 211 is provided with a guide groove.
The inner peripheral wall of the rotation stopper 40 is
provided with a guide protrusion. The guide groove and
the guide protrusion both extend along the first direction.
When the conversion member 30 drives the valve needle
assembly 20 to move along the first direction, the guide
groove moves along the first direction. The guide protru-
sion slides in the guide groove along the first direction,
thereby limiting a movement direction of the cooperation
portion 211, and accordingly, limiting a movement direc-
tion of the valve needle assembly 20. In this way, the
valve needle assembly 20 can smoothly perform recipro-
cating movement along the first direction, so that the
valve needle assembly 20 can smoothly open or close
the valve port 12.
[0066] In addition, when the valve needle assembly 20
has a tendency to rotate, because the guide protrusion
extends into the guide groove, and the rotation stopper 40
is fastened to the valve seat assembly 10, a side wall of
the guide groove applies a rotation stopping force to the
guide protrusion, so that the valve needle assembly 20
can perform reciprocating movement only along the first
direction and cannot rotate. Accordingly, when the valve
needle assembly 20 performs reciprocating movement,
and the valve needle assembly 20 opens or closes the
valve port 12, friction between the valve needle assembly
20 and a side wall of the valve port 12 can be reduced, and
accordingly, wear between the valve needle assembly 20
and the valve seat assembly 10 can be reduced. In
addition, this helps reduce noise generated by the elec-
tronic expansion valve 1.
[0067] In some embodiments of this application, the
electronic expansion valve 1 further includes a stator
assembly. The stator assembly is mounted to the valve
seat assembly 10. The stator assembly cooperates with
the mover assembly 52, so that the mover assembly 52
can rotate. During rotation, the mover assembly 52 can
drive the conversion member 30 to rotate. The conver-
sion member 30 can drive the valve needle assembly 20
to perform reciprocating movement, so that the valve
needle assembly 20 can open or close the valve port 12.
[0068] In some embodiments, the stator assembly in-
cludes a motor. An output shaft of the motor cooperates
with the mover assembly 52 to drive the mover assembly
52 to rotate. In some other embodiments, the stator
assembly includes a coil winding. A varying magnetic
field generated after the coil winding is energized is
capable of driving the mover assembly 52 to rotate.
[0069] In some optional embodiments of this applica-
tion, as shown in FIG. 2 and FIG. 3, the valve needle
assembly 20 includes a valve stem 21, a valve needle 22,
and an elastic member 23. The valve stem 21 cooperates
with the conversion member 30, so that when the mover
assembly 52 drives the conversion member 30 to rotate,
under driving of the conversion member 30, the valve
stem 21 may perform reciprocating movement. The valve

needle 22 cooperates with the valve stem 21, so that
when the valve stem 21 performs reciprocating move-
ment, the valve stem 21 can drive the valve needle 22 to
perform reciprocating movement. Accordingly, the valve
needle 22 can open or close the valve port 12.
[0070] The elastic member 23 is separately connected
to the valve stem 21 and the valve needle 22. When the
valve needle 22 closes the valve port 12, the valve stem
21 is movable toward the valve port 12 to compress the
elastic member 23 and form a preload force. In this way,
when the valve needle 22 closes the valve port 12, the
elastic member 23 applies a force facing the valve port 12
to the valve needle 22, so that the valve needle 22 can
sufficiently close the valve port 12. This helps reduce the
possibility of a gap between the valve needle 22 and the
valve port 12, reduce the possibility of liquid leakage of
the electronic expansion valve 1, and improve a qualifi-
cation rate of the electronic expansion valve 1.
[0071] In some embodiments, the valve stem 21 may
perform reciprocating movement along the up-down di-
rection. The valve stem 21 may drive the valve needle 22
to perform reciprocating movement along the up-down
direction. A lower end of the valve needle 22 that faces
the valve port 12 forms a cone. An apex of the cone faces
downward. When the valve stem 21 drives the valve
needle 22 to move downward, a distance between the
outer peripheral surface of the valve needle 22 and the
side wall of the valve port 12 is gradually reduced. When
the outer peripheral surface of the valve needle 22 co-
operates with the side wall of the valve port 12 in an
abutting manner, the valve needle 22 closes the valve
port 12. In this case, the valve stem 21 may continue to
move downward but may not drive the valve needle 22 to
move downward. In this case, the valve stem 21 com-
presses the elastic member 23, so that the elastic mem-
ber 23 forms a preload force.
[0072] Specifically, after the elastic member 23 is com-
pressed, the elastic member 23 applies a downward
force to the valve needle 22, so that an outer peripheral
surface of a lower end of the valve needle 22 closely fits a
wall surface of the valve port 12, thereby sufficiently
sealing the valve port 12, avoiding a gap between the
valve needle 22 and the valve port 12, and avoiding liquid
leakage.
[0073] In some examples, the lower end of the valve
needle 22 is made of an elastic material. When the valve
needle 22 moves downward, a distance between the
lower end of the valve needle 22 and a side wall of the
valve port 12 is gradually reduced, and the lower end of
the valve needle 22 may be adaptively deformed to seal
the valve port 12.
[0074] In some specific embodiments of this applica-
tion, as shown in FIG. 3, the valve needle 22 is provided
with an accommodation cavity 221. The elastic member
23 is mounted inside the accommodation cavity 221. The
valve stem 21 extends into the accommodation cavity
221. The elastic member 23 abuts against the valve stem
21 and an inner bottom wall of the accommodation cavity
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221. When the valve stem 21 drives the valve needle 22
to move and closes the valve port 12, the valve stem 21
may still move in the accommodation cavity 221 in a
direction close to the valve port 12, so that a lower end
of the valve stem 21 can compress the elastic member 23
in the accommodation cavity 221, and the elastic mem-
ber 23 forms a preload force. In this case, the elastic
member 23 applies a force facing the valve port 12 to the
valve needle 22, so that the valve needle 22 can close the
valve port 12. This avoids liquid leakage of the electronic
expansion valve 1.
[0075] In some embodiments, an end of the accom-
modation cavity 221 that faces the valve stem 21 is
provided with a pressure sleeve 222. An end of the valve
stem 21 that extends into the accommodation cavity 221
is configured to abut against the pressure sleeve 222. In
this way, when the end of the valve stem 21 abuts against
the pressure sleeve 222, the valve stem 21 can push the
valve needle 22 to move. In addition, the pressure sleeve
222 can limit a movement range of the valve stem 21 in
the accommodation cavity 221, thereby avoiding a situa-
tion in which the elastic member 23 fails because the
elastic member 23 compresses the valve stem 21 ex-
cessively.
[0076] In some embodiments, as shown in FIG. 3, the
valve stem 21 is movable along the up-down direction.
The pressure sleeve 222 is located below the valve stem
21. When the lower end of the valve stem 21 cooperates
with the pressure sleeve 222 in an abutting manner, the
elastic member 23 is compressed and applies a force
facing the valve port 12 to the valve needle 22, and in this
case, the lower end of the valve stem 21 cannot continue
to move in the accommodation cavity 221, so that the
elastic member 23 in the accommodation cavity 221
cannot continue to be compressed. In this way, a degree
to which the elastic member 23 is compressed can be
controlled, and accordingly, a magnitude of a preload
force on the elastic member 23 can be controlled, thereby
avoiding a situation in which the valve needle 22 is
engaged at the valve port 12 due to an excessive down-
ward force applied by the elastic member 23 to the valve
needle 22.
[0077] In some embodiments, the valve stem 21 may
push the valve needle 22 to perform reciprocating move-
ment along the up-down direction. The conversion mem-
ber 30 is located on the upper end of the cooperation
portion 211. When the valve needle 22 cooperates with
the wall surface of the valve port 12 in an abutting manner,
the valve needle 22 closes the valve port 12, and the
valve needle 22 no longer moves downward. When the
valve port 12 needs to be opened, the conversion mem-
ber 30 drives the valve stem 21 to move upward, and the
valve stem 21 drives the valve needle 22 to move upward
to open the valve port 12. When the upper end face of the
cooperation portion 211 cooperates with the lower end
face of the conversion member 30 in an abutting manner,
the valve stem 21 no longer moves upward, and the valve
stem 21 no longer drives the valve needle 22 to move

upward, thereby limiting a movement range of the valve
stem 21 and the valve needle 22 along the up-down
direction. In this way, the valve needle 22 can smoothly
open or close the valve port 12.
[0078] In some optional embodiments of this applica-
tion, as shown in FIG. 2, an annular groove 24 is disposed
on an outer peripheral wall of the valve stem 21. The
annular groove 24 is spaced from an inner wall of the
conversion member 30, thereby reducing an area of
cooperation between the valve stem 21 and the conver-
sion member 30, and accordingly, helping reduce wear
between the valve stem 21 and the conversion member
30.
[0079] Specifically, when the stator assembly drives
the conversion member 30 to rotate, and the conversion
member 30 drives the valve stem 21 to perform recipro-
cating movement, the valve stem 21 may move relative to
the conversion member 30. An annular groove 24 is
disposed on the outer peripheral wall of the valve stem
21 to reduce a contact area between the outer peripheral
wall of the valve stem 21 and the conversion member 30.
Accordingly, when the valve stem 21 moves relative to
the conversion member 30, mutual wear between the
valve stem 21 and the conversion member 30 can be
reduced, and the service life of the electronic expansion
valve 1 can be prolonged.
[0080] In some embodiments of this application, as
shown in FIG. 1, the valve seat assembly 10 includes
a valve seat 101 and a valve cover 102. The valve seat
101 defines a mounting cavity 11 having an upper open-
ing. The valve port 12 is located on a lower end of the
valve seat 101. The valve port 12 communicates with the
mounting cavity 11. Parts such as the valve needle
assembly 20, the stator assembly, the mover assembly
52, and the rotation stopper 40 that are placed in the
mounting cavity 11 can enter the mounting cavity 11
through a top opening.
[0081] The valve port12 is disposed on the lowerend of
the valve seat 101, so that a medium such as liquid
entering the valve seat assembly 10 can flow out of the
valve port 12 under impact of gravity.
[0082] A thermal management system 92 according to
an embodiment of this application is described below.
The thermal management system 92 according to this
embodiment of this application includes the electronic
expansion valve 1 according to the foregoing embodi-
ment of this application.
[0083] In the thermal management system 92 accord-
ing to this embodiment of this application, the electronic
expansion valve 1 according to the foregoing embodi-
ment of this application is used, so that the possibility of
liquid leakage of the electronic expansion valve 1 can be
reduced. In addition, the structure is simple, and the
mounting is convenient. This helps reduce structural
complexity of the electronic expansion valve 1, and re-
duce production costs of the electronic expansion valve
1.
[0084] A vehicle 91 according to an embodiment of this
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application is described below with reference to FIG. 7.
The vehicle 91 according to this embodiment of this
application includes the thermal management system
92 according to the foregoing embodiment of this appli-
cation.
[0085] In the vehicle 91 according to this embodiment
of this application, the thermal management system 92
according to the foregoing embodiment of this application
is used, so that the possibility of liquid leakage of the
electronic expansion valve 1 can be reduced. In addition,
the structure is simple, and the mounting is convenient.
This helps reduce structural complexity of the electronic
expansion valve 1, and reduce production costs of the
electronic expansion valve 1.
[0086] Other structures and operations of the vehicle
91 according to this embodiment of this application are
known to a person of ordinary skill in the art, which will not
be described in detail herein.
[0087] In the description of this specification, descrip-
tions referring to the terms "one embodiment", "some
embodiments", "an example", "a specific example", or
"some examples" mean that specific features, structures,
materials, or characteristics described in connection with
the embodiment or example are included in at least one
embodiment or example of this application. In this spe-
cification, the schematic representations of the foregoing
terms are not necessarily aimed at the same embodiment
or example. Moreover, the specific features, structures,
materials or characteristics described may be combined
in any one or more embodiments or examples in a
suitable manner. Furthermore, those skilled in the art
may combine and integrate different embodiments or
examples described in this specification.
[0088] Although embodiments of this application have
been shown and described above, it will be understood
that the foregoing embodiments are examples and
should not be construed as limiting this application. A
person skilled in the art may make changes, modifica-
tions, substitutions, and variations to the foregoing em-
bodiments within the scope of this application.

Claims

1. An electronic expansion valve, comprising:

a valve seat assembly, the valve seat assembly
being provided with a valve port;
a valve needle assembly, the valve needle as-
sembly being disposed in the valve seat assem-
bly capable of moving reciprocally to open or
close the valve port;
a conversion member, the conversion member
cooperating with the valve needle assembly to
convert rotation of the conversion member into
reciprocating movement of the valve needle
assembly; and
a mover assembly, the mover assembly being

sleeved on the conversion member, and the
mover assembly and the conversion member
abutting against each other on at least one
plane, so that the mover assembly drives the
conversion member to rotate.

2. The electronic expansion valve according to claim 1,
wherein an outer peripheral wall of the conversion
member comprises a plurality of first abutment
planes spaced apart along a circumferential direc-
tion, and the plurality of first abutment planes and the
mover assembly abut against each other.

3. The electronic expansion valve according to claim 2,
wherein an inner peripheral wall of the mover as-
sembly comprises a plurality of second abutment
planes spaced apart along the circumferential direc-
tion, and the plurality of second abutment planes
respectively abut against the plurality of first abut-
ment planes.

4. The electronic expansion valve according to any one
of claims 1 to 3, wherein the conversion member is
provided with a support portion, and the support
portion supports a first end face of the mover as-
sembly that faces the valve port.

5. The electronic expansion valve according to claim 4,
wherein an inner peripheral wall of the mover as-
sembly is provided with a plurality of abutment mem-
bers spaced apart, and the plurality of abutment
members separately abut against the support por-
tion.

6. The electronic expansion valve according to any one
of claims 1 to 5, wherein an end of the conversion
member that is away from the valve port extends out
of the mover assembly, the electronic expansion
valve further comprises a stopper, and the stopper
is fastened to the end of the conversion member and
abuts against a second end face of the mover as-
sembly that is away from the valve port.

7. The electronic expansion valve according to any one
of claims 1 to 6, further comprising:
a rotation stopper, the rotation stopper being
mounted to the valve seat assembly, and the rotation
stopper cooperating with a cooperation portion of the
valve needle assembly to limit a degree of rotational
freedom of the valve needle assembly.

8. The electronic expansion valve according to claim 7,
wherein the rotation stopper is located on a side of
the conversion member that faces the valve port.

9. The electronic expansion valve according to claim 7
or 8, wherein a cross section of an outer peripheral
wall of the cooperation portion along a radial direc-
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tion of the valve needle assembly forms a non-cir-
cular shape, the rotation stopper is sleeved on the
cooperation portion, and the rotation stopper coop-
erates with the cooperation portion in a contact
manner.

10. The electronic expansion valve according to any one
of claims 7 to 9, wherein the cooperation portion is
configured to abut against the conversion member to
limit movement of the valve needle assembly.

11. The electronic expansion valve according to any one
of claims 1 to 10, wherein the valve needle assembly
comprises:

a valve stem, the valve stem cooperating with
the conversion member to convert rotation of the
conversion member into reciprocating move-
ment of the valve stem;
a valve needle, the valve needle being config-
ured to open or close the valve port, and the
valve needle cooperating with the valve stem to
be driven by the valve stem to move; and
an elastic member, the elastic member being
separately connected to the valve stem and the
valve needle, and when the valve needle closes
the valve port, the valve stem being movable
toward the valve port to compress the elastic
member to form a preload force.

12. The electronic expansion valve according to claim
11, wherein the valve needle is provided with an
accommodation cavity, the elastic member is
mounted inside the accommodation cavity, the valve
stem extends into the accommodation cavity, and
the elastic member abuts against the valve stem and
an inner bottom wall of the accommodation cavity.

13. The electronic expansion valve according to claim
12, wherein an end of the accommodation cavity that
faces the valve stem is provided with a pressure
sleeve, and an end that is of the valve stem and that
extends into the accommodation cavity is configured
to abut against the pressure sleeve.

14. A thermal management system, comprising the elec-
tronic expansion valve according to any one of
claims 1 to 13.

15. A vehicle, comprising the thermal management sys-
tem according to claim 14.
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